Enhanced chemopreventive effects of a hydrogen sulfide-releasing anti-inflammatory drug (ATB-346) in experimental colorectal cancer.
Regular use of nonsteroidal anti-inflammatory drugs is associated with a significantly lower incidence of several types of cancer, particularly those affecting the gastrointestinal tract. However, the propensity of these drugs to cause ulcers and bleeding in the stomach and small intestine limits their utility for chemoprevention of cancer. In the present study, we evaluated the effectiveness of a novel hydrogen sulfide-releasing derivative of naproxen in reducing the incidence of pre-cancerous lesions (aberrant crypt foci) in mice treated with the carcinogen azoxymethane. Weekly administration of azoxymethane over a 4-week period resulted in formation of an average of ∼50 aberrant crypt foci in the colon. Twice-daily treatment with naproxen at high doses significantly reduced the number of aberrant crypt foci. However, a significantly greater effect was observed with ATB-346 (H2S-releasing naproxen) and it was also effective at much lower doses, where naproxen was ineffective. The H2S-releasing moiety of ATB-346 did not significantly affect the number of aberrant crypt foci, suggesting that both the inhibition of cyclooxygenase activity and release of H2S were necessary for the enhanced chemopreventative effect. ATB-346 suppressed colonic prostaglandin synthesis and whole blood thromboxane synthesis as effectively as naproxen, but did not induce any gastrointestinal injury. These results demonstrate that ATB-346 exerts superior chemopreventive effects to those of naproxen, while sparing the gastrointestinal tract of the injury normally associated with use of the parent drug. ATB-346 may therefore be an attractive agent for chemoprevention of colon cancer, and possibly of cancers in other tissues.